This supplementary information contains an example of the method used for obtaining the atomic structures from the TEM images, as well as images of all obtained structures and descriptions for additional supplementary material.
Obtaining the atomic structure from TEM images The atomic coordinates have been extracted from TEM images as described in the original article. An example of a high irradiation dose case is shown in Fig. S1 . We extracted the structure (Fig. S1b ) from the TEM image of Fig. S1a , and used it as a basis for TEM image simulation [1] (Fig. S1c) , to allow a direct comparison. Comparison of the real and simulated TEM images with and without overlaid atomic structure (see Fig. S1 ) shows that nearly all carbon rings have been correctly interpreted by our method.
TEM images and derived atomic structures
In Figs. S2-S6, we provide all TEM images and the corresponding atomic structures, which were used in the analysis of shortest path ring statistics ( The format of the coordinate les is as follows: the rst line contains the number of atoms, while the second line is a comment, and the rest of the le lists the atomic coordinates in the following order: atomic element, x-coordinate, y-coordinate and z-coordinate. All coordinates are given in Ångströms.
[1] Koch, C. Determination of core structure periodicity and point defect density along dislocations. 
